Relief of inflammatory pain in rats by local use of the selective P2X7 ATP receptor inhibitor, oxidized ATP.
Oxidized ATP (oATP) is a selective inhibitor of the P2Z/P2X7 ATP receptor for extracellular ATP, which contributes to the antinociceptive effect. This study sought to determine the mechanism by which local administration of oATP is able to relieve inflammatory pain in arthritic rat paws. Arthritis was induced in Wistar rats by injections of Freund's complete adjuvant into one hind paw. Nociceptive thresholds were measured before and after local injection of oATP into the inflamed paws. The influence on pain transmission due to the presence of recruited inflammatory cells at the site of inflammation was determined by inhibiting the initial phase of their migration (by intravenous treatment with fucoidin, which blocks the adhesion molecules of the selectin family). ATP intraplantar content was determined in the different experimental conditions. Histologic features of the hind paws were evaluated by using the anti-P2X7 receptor polyclonal antibody. Intraplantar administration of oATP into inflamed paws significantly relieved inflammatory pain. The antinociceptive effect of oATP was independent of the immune-cell recruitment. ATP levels in inflamed tissues were significantly reduced by oATP treatment. A variable presence of P2X7 receptors on cutaneous sensory nerves with respect to the different treatments was observed. Following oATP treatment, there was a reduction in P2X7 expression in the endings of peripheral nerves, as well as in endothelial cells. Oxidized ATP inhibits inflammatory pain in arthritic rats by inhibition of the P2X7 receptor for ATP, which is localized on nerve terminals.